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1
This Invention:relates; in:general, to.burner
control: systems, rand -is. particularly:--:concerned-
with -obtaining quick .fuel: shutoff: of such- sys=:
tems when the pilot flame is.extinguished:...

While quick. fuel:shutoff systems:of the:char--5 -

acter, disclosed and..claimed in the ‘present:ap--
plication are particularly -useful-in:industrial:ig~-
nition systems, :it -is: to: be:understood .that- the..
invention -is'not limited to such use-but - may be-
employed--in .domestic-‘burner. control. . systems.
and elsewhere as suitable or-desired:.-

In the case:.of a.gas:burner,.or:a series-of .gas.
burners, -the: gas-isiusually ‘mixed: with air:in a.
mixing .chamber: adjacent to: each ‘burner;-and-

the: combustible mixture .of gas and:-air:is.-con-:15

ducted to the burner. or.burners where. it is:ig--
nited: by.a pilot -flame.in lighting proximity:to

each burner: If.there is: delay in :the.fuel:-shut«.-
off. when the pilot flame is.extinguished; g highly.

explosive gas-air: mixture-may. escape: unlighted-20.

from the: burner, ‘thus.presenting:the::possibil=.
ity. of . a -serious .and-disastrous. explosion, par=:
ticularly -where it is attempted :promptly: to re=:
light the pilot burner. |

‘One. of. the main: objects::of - the.present in- 25
vention is.to provide-improved means:which:wiil:
operate.automatically. to:provide'quick fuel :shruts: .
off :of . the: system when the:pilot:flame is extins.
guished.: - | | |

Anotherobject: of the: invention is toprovide’ 20
variable means: for -adjusting the time:for fiiel-"
shutoff - after the . pilot flame is'extinguished:”

Another object-of the invention:is'to-provide -
variable means for-adjusting:the time for -fuel
turn-on: after-the: pilot' flame- has béen-ighited;” ».
and, more particularly, an_improved. combina=
tion of" variable-means for:adjusting.both the
time for fuel shutoff “aftéer the pilot flame is.ex-:
tinguished ‘and the time. for fuel turn-on aftér.
the pilot flame has been ignited:”

“Arnother object of the invention'is to elimi=
nate or reduce relay chatter by using .D. C. cur-
rent to energize-the relays: |

Another -object of the invention is to provide .
a ‘system ~in-which -greater. stability is assured 45
on:short-fuel shutoff time.~.

Another: object of the invention is to provide:.
burner -control: systems of “the "character ‘de-
scribed -having “various features:of novelty and
advantages; and Swhich are particularly charac-:
terized by their simplicity “in constructiéon .and .
installation, their economy in manufacture, and.
their effectiveness in use.

Further objects and. advantages.of .the inven-
tion will ‘appear from:.the following detailed. de-. 53
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scription,. taken "in: connection ‘with the: accom=
panying - drawings ~which -illustrate the manner-
of ~constructing and-operating certain-embodi=-
ments .of the invention. SRR
In the drawings:- | X
Figure 1 is a .diagram-showing, schematically,-
the parts and circuit connections of one form:of-
system embodying the present invention;-.
Figure2 is a diagram showing another: form of.-
system-embodying. the invention: and RS
Figure 3 is a diagram showing a further form:
Ol system embodving the invention.::
Referring first to Figure-1, the burner shown"
at- | is g main burner. The-use of the invention -
with -a series of burners is.also. ‘contemplated. -
I'ne burner -i,:which,; of course,is illustrative;-
may be -the main.- burner-for.-a -room..or. space:
heater, or it may be the burner for a water heats
er.or 1ar a floor furnace, an-oven burner, one: or.:
more top burners.for-a gas range, or any:other:
burner or-series: of burners, and of :any: suitable
construction. - S
A . fTuel supply pipe -or-conduit: 2 leads to:the
burner | for.the delivery of gaseous fuel thereto;:
for .example, - through -a mixing. chamber -3 to-
which air is. admitted through adjustable air ir--
lets:.(not .shown),. as-well understood in.the:art: -
‘The. flow of fuel -through conduit-2 is controlled -
by a valve 4 of any suitable electroresponsive ‘or::
elecirically. operated .type. For purposes.:of. il---
lustration,. the valve 4 may be a .solenoid- valve:
operated to open position by the. flow of .electric..
currents through .its.coil 6, and to closed position -
by a spring 1. ' L
Electric.power is applied from a suitable-source .

“of'current, . such as, for example, the..usual.

110-120 ‘volt .alternating.current. line which. is.
shown -as comprising conductors 8 and 9. Con- ..
ductor- 8 is adapted to” be connected by. a push’
button switch 18 with conductor (1 which ex-:
tends ‘to and is:connected-in cireuit ‘with contact.
12-0of-a relay 13.* The othér contact {4 of relay
13 is connected-in-circuit: with one end ‘0of ecoil”
15:0f relay 16 by -conductor 16 Conductor 9 ex-
tends:to.and is connected in ecireuit with the Op- -

~posite end: of coil 15. -

Relay 16" has: a ‘pair of thormally closed: con--’
tacts {7 and. 18 and a ‘second pair of ‘normally::
open contacts 19 and 20 (relay. (6 deenergized) .
Contact: 17 is connected:. by a conductor 2f in-

-cireuit with one side.of-coil 8§ of valve 4, and the

other side:.of coil 6 is connected. by, a conductor -
€2-in circuit with the conductor 9. An alarm or
other- suitable signal - device .23, audible or visi- -
ble, is connected across conductors 214: and 22

: ;Th& other contact. 1 B}, whlch €0 Opel’-a-te s+with con-
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tact 11, is connected by a conductor 24 in cir-
cuit with conductor If{.

Interposed in fuel supply pipe 2 anterior of
valve 4 is a manual shutoff valve 25. A pilot
burner 26, located in juxtaposition or in lighting
proximity to burner [, is supplied with fuel by
a pilot supply pipe or conduit 27T connected to
the fuel supply conduit 2, for example, at 28,
between valves 25 and 4, or otherwise supplied
with fuel.

A thermoelectric generator 29'—stich as a
thermocouple or thermopile—is located in jux-
taposition to the pilot burner 26 so that its “hot”
thermojunction, or thermojunctions, will be heat-
ed by the pilot flame 30 as long as the pilot burner
is ignited. One side of the thermoelectric gene-
rator 29 is connected by a conductor 31 in circuit
with relay contact (9. The other contact 20,
which cooperates with contact {9, is connected

by a conductor 32 in circuit with one end of coil ¢

33 of relay 13. The other end of relay coii 33 is
connected by a conductor 34 in circuit with the
other side of thermoelectric generator 29. An
adjustable resistor 35 is connected to the con-
ductor 32 at 36, and the adjustable contact 31
of the resistor 35 is connected to conductor 3i
at 38.

In operation, opening valve 25 admits gas to
solenoid valve 4 and pilot burner 26. Line volt-
age applied to conductors 8 and 9 (push button
switch 10 being closed) energizes relay coil 15
through conductor 8, push button switeh (0, con-
ductor {(, contacts (2, (4, conductor 16’, relay
coil 18 and conductor 9. Contacts {2, 14 are
closed when relay coil 33 is deenergized, which
occurs when pilot flame 30 is not burning and
thermoelectric generator 29 is cold. When relay
{6 Is energized, contacts 11, {8 are opened, and
contacts 19, 20 are closed, which shorts out the
fuel shutoff time adjustment resistor 35.

When pilot burner 26 is ignited, the “hot”
thermojunction or thermojunctions of thermo-
electric generator 29 become hot and relay coil
33 is energized through a path consisting of con-
ductor 31, contacts 19, 20, conductor 32, relay
coil 33, and conductor 34.
and relay coil (5 is deenergized. Deenergizing
relay coil 15 closes contacts 17, 18 and opens con-
tacts 19, 20. When contacts 17, I8 are closed,
power is applied to solenoid valve 4 and alarm 23
through conductors 9 and 22, coil 6§ of solenoid
valve 4, conductor 21, contacts {71, (8, conductors
24 and (1, push button switch 10 and conductor
8. Energizing solenoid valve 4 opens this valve,
and fuel is supplied to the main burner I. When
contacts (9, 20 are opened, resistor 35 is placed
in the circuit of the thermoelectric generator.
With adjustable resistor 3% in the circuit it is
possible to regulate the drop-out time of relay
I3 as desired. With resistor 35 shorted out of
the circuit, relay 13 assumes its normal pull-in
time which depends on current strength.

If the flame of the pilot burner 26 is extin-
guished, the “hot” thermojunction or thermo-
junctions of the thermoelectric generator 29
cool, and relay (3 deenergizes quickly because of
the presence of the resistor 35 in the circuit of
the thermoelectric generator at such time. When
the relay 13 deenergizes, contacts {12, {4 close

and relay 16 is again energized as previously
stated. When relay 16 is energized, contacts IT,
I8 are opened and contacts {9, 20 are closed,

which shorts out the fuel shut-off time adjust-
ment resistor 395.

When contacts 17, 18 are opened, power is re- |

Contacts {2, 14 open, °
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moved from the solenoid valve 4 and from the
alarm 23. Upon deenergization of solenoid
valve 4 the valve operates to closed position and
shuts off the gas supply to the main burner.
The circuit is now ready for a new cycle of op-
eration.

In the system shown in Figure 2, the main
burner, mixing chamber, fuel supply pipe or con-
duit for supplying fuel to the main burner, man-
ual shutoff valve, pilot burner and its connec-
tion with the fuel supply conduit and thermo-
electric generator are similar to the showing in
Pigure 1 and are designated by primed reference
characters corresponding with the reference
characters used in Figure 1.

In Figure 2 electric power is supplied from g
suitable source of current, such as, for example,
the usual 110-120 volt alternating current line
which is shown as comprising conductors 40
and 41.

Line voltage applied to conductors 40 and 41
supplies potential to a voltage and current regu-
lated rectifier circuit through conductor 40, push
button switch 42, conductors 43 and 44, dropping
resistor 45, and conductor 46, rectifier 47, and
conductors 48 and 4i. Compensating resistor 4%
regulates the current through the circuit; volt-
age regulating tube 49, which shunts rectifier 41
by conductors 50 and 51, regulates the voltage.
When power is applied to the rectifier circuit,
its D. C. output energizes coil 52 of relay 53
through a path comprising conductors %4 and
09, relay coil 52, thermoelectric generator 29’,
conductors 56 and 91, and fuel shutoff time ad-

5 Justment resistor 38, fuel turn-on time adjust-

ment resistor 59, and conductor 60.

With relay 53 energized, contacts 61 are open
and coil 62 of relay 63 cannot be energized.
With relay coil 62 deenergized, contacts 64 are
open and contacts 689 are open, which places fuel
turn-on adjustment resistor 59 in the circuit of
the thermoelectric generator 29’'. Capacitor 62’,
shown, for example, in the form of a fixed capa-
citor, shunts relay coil 62.

The polarity of the thermoelectric generator
29’ is so arranged that when pilot burner 28’ is
ignited and the “hot” thermojunction or thermo-
junctions of the thermoelectric generator 29’
are hot or heated, the voltage of the thermo-
electric generator 29’ supplied through conduc-
tors 96 and 55 opposes the voltage produced in
resistor 13 by the rectifier. The voltage pro-
duced across resistor 13 by the rectifier can be
adjusted by fuel turn-on time adjustment vari-
able resistor 59. When the voltage applied by
the thermoelectric generator becomes great
enough, relay coil 52 is deenergized and relay
contacts 61 close. When contacts 61 close, relay
coll 62 is energized through conductor 40, push
button switch 42, conductor 43, relay coil 62,
conductor 66, contacts 61, and conductors 67
and 41.

When relay coil 62 is energized, contacts 64
and 63 close. When contacts 64 close, power
is supplied to coil 6’ of solenoid valve 4’, and
alarm or signal 23’ through conductor 40, push
button switch 42, conductors 43 and 68, contacts
64, conductor 69, coil 6’ of solenocid valve 4’,
alarm 23’, and conductors 70 and 41. Energizing
coil 6" of solenoid valve 4’ opens the solenoid
valve and fuel is supplied to main burner 1I’.
When contacts 65 close, resistor 59 is shorted
out of circuit through conductor Ti, contacts 65
and conductor T2. - |

“When resistor 89 is shorted out of circuit, the
current through relay coil 52 from the rectifier
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circuit:increases .for: quick:fuel-turn-on.::

‘When.:

resistor.-69-is in the circuit:the current through. -
relay cml 52 is decreased; and.only a small amount...
of: current from,thermoelectric: generator-29’ is -

necessary: to-open :relay: contacts:6l-.
vides for quick fuel turn-on time,
When. the :pilot- flame  .of- pilot: burner: 26’ is

1

extinguished; the:“hot” thermojunction-or; ther- -

mojunctions: of thermoelectric-generator-29’-cool;
relay coil: 92:is energized,-contacts-61.:open,-and::

-----

relay coil 62 is deenergized. When relay-coil 62

is ‘deenergized, contacts -64-and 63. open:-. When -
contacts: 64 open, power: is:removed- from - coil -
and -alarm or signal 23::

~156:1is possible to regulate the drop-out time of relay -

6" -of .:solenoid: valve 4"

is :deenergized. ' Solenoid.:valve 4’: closes -when:

deenergized, and shuts off -the-supply .of gas: to -

the main burner 1’. - The opening.of contacts 698
places. resistor 59 in.the-cireuit.-
now ready: for a new cycle of -operation. -

Like-the system shown: in Figure-l, the system -
shown.: in  Figure 2 :provides means: for.auto--
matically turning on and shutting off the fuel:

supply to a burner or series of burners when the
pilot flame is extinguished; also a variable means
of adjusting:the-time-for fuel shut-off after. the
pilot is extinguished. The system_shown in Fig-
ure 2 also provides a variable means of adjust-

ing the .time for fuel turn-on after the pilot has -
been: lichted. The relay and sliding contacts: of
Figure. 2 are operable at. a2 higher voltage poten-

tial than possible . with the system shown:in PFig=
ure 1, although, of course,. the system,s may. he

varied in these. respects...

In.the system shown in Figure 3, the main:
burner, mixing chamber, fuel .supply pipe or con-
duit -for supplying fuel to.-the.:main ~burner;
manual shut-off valve, pilot burner; and.its con=:
nection with the fuel supply conduit and thermo-
electric generator are similar: to-those shown:in:
Figure 71 -and are designated.by;double;primed-

reference characters corresponding with the
reference characters used in Pigure 1.

In Figure 3, electric power is supplied from a
suitable source of current, such as, for example,
the usual 110-120 volt alternating current line
which Is shown as comprising conductors 19 and
16.

In operation of the system shown in Figure 3,
opening of valve 2%’" admits gas to solenoid valve
4"’ and pilot burner 26’’. Line voltage applied
to conductors 19 and 16 supplies power to recti-
fier TT through conductor 195, push button switeh
18, conductor 19, rectifier T1, dropping resistor
80, conductor 81, contacts 82 of relay 83, and
conductor 6. Contacts 82 are closed when coil
84 of relay 83 is deenergized, which occurs when
pilot burner 26’’ is extinguished and the “hot”
thermojunction or thermojunctions of thermo-
electric generator 29’’ are cold. When rectifier
11 is supplied with potential, coil 84’ of relay
85 becomes energized through conductor 86, relay
coil 84’, and conductors 87 and 88. When relay
coil 84 is energized, contacts 89 are opened, and
contacts 90 are closed, which shorts the fuel
shut-off time drop-out resistor 91 out of circuit.

When pilot burner 26’7 is ignited, the “hot”
thermojunction or thermojunctions of thermo-
electric generator 29’ become hot or are heated
and relay coil 84 is energized through a path
comprising conductor 92, relay coil 84, conduc-
tor 93, contacts 90 and conductors 94 and 95.
When relay 83 is energized, contacts 82 open and
relay coil 84’ is deenergized. Deenergizing relay
coil 84’ closes contacts 89 and opens contacts
90. When contacts 89 are closed power is applied

‘The:circuil :is -

20 electric generator 297’ cool, and relay 83 is-rde‘-::--.-'

S0
“the supply of gas to the mam ‘burner '/, and -

S -_.'

40 shut-off - after -the pilot - flame -is- extinguished. -

43

on

G4

T3

6"
to.coil §"" of-solenoid: valve 4’%, and alarm:23’%
through conductor 15, push button switch:-18;..
conductor-96; coil .6’’ of valve 4’', and: alarm
23", -conductor- 97; contacts 89, and conductors:
Energizing- solenoid valve 4% opens::
this valve and gas or fuel is supplied to the main -
burner+t’’.. When contacts 90 are -opened; re=..
sistor 81, connected to conductor -93 at.99;-is -
placed. in-the circuit. . The movable contact of

fadjustabple resistor 91 is: connected: to conductor -

94-at-100.: Capacitor 101; shown in the form of::
a :fixed capacitor, and a variable resistor .-102:-
shunt relay . coil 84’. |
With adjustable remstor L1 1n the c1rcu1t it

83.: With resistor 91 :shorted out of circuit, relay
83 assumes its normal pull-in time. If the flame -
of pilot ‘burner 285’% is extinguished, the ‘“hot™:
thermojunction or thermojunctions. of - thermo=-:.

energized quickly because of resistor 91." When:
relay 83 is deenergized, contacts 82 close: and.
relay coil 847 is again energized, as stated previ--

‘ously.. When relay coil 84 is energized, contacts: -
-89 are opened and contacts:90 are closed, which-:

shorts--.out quick drop-out resistor 91 When
contacts 89 are opened, power-is removed from- -
the solenoid valve- 4’’. Deenergizing solenoid- -
valve 4'' causes this valve to close and shut off -

the alarm 23"’ is altered. The circuit is now .
ready for a new cycle of operatwn |
Like the systems shown in Figures. 1 and 2, the -
system shown in Figure 3 provides means for
automatically turning on- and shutting off “the
fuel supply to a burner or series of burners, and
for simultaneously-operating an alarm or signal -
system-when the pilot flame is extinguished: also
a variable means-of- adjusting the: time-for--fuel -

With the system shown in Figure 3, relay chatter
is eliminated by using D. C. current to energize
the relays, and a greater stability is assured on
short fuel shutoff time.

'The embodiments of the invention shown in
the drawings are for illustrative purposes only,
and 1t is to be expressly understood that said
drawings and the accompanying specification are
not to be construed as a definition of the limits
or scope of the invention, reference being had to
the appended claims for that purpose.

I claim:

1. Thermoelectric control means comprising, in
combination, an electroresponsive control de-
vice having operating and safety positions, a first
circuit for energization by a source of electric
power, a thermoelectric generator adapted when
heated to establish g thermoelectric current, first
means under control of thermoelectric current
established by said thermoelectric generator and
operating conjointly with second means under
control of said first circuit for causing applica-
tion of electric power from said first circuit to
sald electroresponsive control device to operate
same to its operating position when said thermo-
electric generator is heated, resistor means, and
third means under control of said first cireyit for
completing a circuit including said thermoelec~
tric generator, said resistor means, and said
first means upon application of electric power
from said first circuit to s=aid electroresponsive
control device, said resistor means acting to in-
crease the rapidity of action of said electrore-
sponsive control device to a safety position upon
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cessation of heating of said thermoelectric gen-
erator. | -

2. Thermoelectric control means according to
claim 1 wherein the resistor means is adjustable

to adjust the interval of {ime between cessation of
heating of the thermoelectric generator and op-

eration of the electroresponsive control device to
safety position.

3. Thermoelectric control means according to
claim 1 wherein the resistor means is adjustable
and by its adjustment acts to adjust the interval
of time between commencement of heating of the
thermoelectric generator and operation of the
electroresponsive control device to operating po-
sition.

4, Thermoelectric control means according to
claim 1 wherein the resistor means is adjustable
and by ifs adjustment acts to adiust both the
interval of fime between cessation of heating of
the thermoelectric generator and operation of the
electroresponsive control device o safety position
and the interval of time between commencement
of heating of the thermoelectiric generater and
operation of the electroresponsive control de-
vice to operating position.

. Thermoelectric control means according to
claim 1 wherein the resistor means comprises a
first resistor for reducing the interval of time be-
tween cessation of heating of the thermoelectric
generator and operation of the electroresnonsive
control device to safety position, and a seccnd
turn-on time adjustment resistor in series circuit
relation with said first resistor.

6. Thermoelectric control means according to
claim 1 wherein the resistor means comprises a
first resistor for reducing the interval of time

between cessation of heating of the therrmoelectric
generator and operation of the eiectroresponsive
control device to safety position, a second turn-
on time adjustment resistor in series circuit re-

10

15

20

40

o
lation with said first resistor, and means for com-
pleting a circuit including the thermoelectric
generator with said second turn-on time adjust-
ment resistor shorted out of said circuit when

electric power is applied to the electroresponsive
control device.

7. Thermoelectric control means according to
claim 1 wherein the second means comprises a
coil in the first circuit and a pair of contacts
under control of said coil and wherein there is a
second pair of contacts under control of said coil
and operable to include the resistor means in cir-
cuit with the thermoelectric generator and the
first means and to complete the circuit through
the thermoelectric generator and the first means
around the resistor means.

8. Thermoelectric control means according to
claim 1 wherein electric current is supplied to the
first means from the first circuit and the thermo-
electric current established by heating of the
thermoelectric generator acts in opposition there-
to.

RUSSELL B. MATTHEWS.
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